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stability of the synthesized polymers has changed with 
the structure of the sugar and increase in molecular 
weight.
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Introduction

Carbohydrates are an important natural source of build-
ing blocks for the synthesis of biodegradable polymers. 
Carbohydrates are easily accessible and some are even 
coming from agricultural wastes [1, 2]. They are found 
in different kinds of chemical structures with great ste-
reochemical diversity; they are constituted as renewable 
sources which are more sustainable than fossil fuels [3, 
4].

Furthermore, carbohydrates are involved in various 
biological functions in living systems [5, 6] and polymers 
functionalized with carbohydrates offer crucial oppor-
tunities for biomaterial development and drug delivery 
applications [7, 8]. For this reason, glycosylated poly-
mers have been prepared and applied in variety of bio-
medical applications [9, 10]. Whitesides et al. [11, 12] 
have published several studies on the influenza hemag-
glutinin inhibitor activity of their sugar based polymers. 
A methacrylate polymer with maltoheptaose pendant 
groups was assayed for its ability to inhibit the infec-
tion of MT-4 cells by HIV [13, 14]. As another example, 
glycopolymeric mimics synthesized by Miura et al. [15] 
have seen to be reducing the level of Aβ aggregation for 
Alzheimer’s disease. Additionally, a methacrylic glyco-
polymer (also known as PK1) synthesized by Seymour 
et al. [16] has been evaluated in Phase II clinical trials 

Abstract The present study describes the synthesis 
and characterizations of polymerizable vinyl sugars. 
Glucose, mannose, galactose and fructose are abun-
dant and sustainable natural compounds. As it is not 
possible to make many derivatives of sugars without 
using protective groups, first of all, diacetone deriva-
tives [diacetone-d-glucose (1), diacetone-d-mannose 
(2), diacetone-d-galactose (3) and diacetone-d-fructose 
(4)] were synthesized according to the literature as start-
ing compounds. The remaining free hydroxyl groups on 
C-3 (diacetone glucose), C-6 (diacetone galactose), C-1 
(diacetone fructose) and C-1 (diacetone mannose), were 
reacted with epichlorohydrin (1-chloro-2,3-epoxypro-
pane) to produce then “-O-(2′,3′-epoxypropane-1′-yl)” 
ether derivatives (5, 6, 7, and 8) which are epoxy sugars 
in the basic medium. Next, the epoxy rings of the ethers 
(5, 6, 7, and 8) were opened with methacrylic acid in 
DMF to produce new sugar based methacrylates (9, 10, 
11, and 12). Finally, free radical polymerization of these 
sugar based methacrylate monomers was performed, pro-
ducing related polymers (13, 14, 15 and 16). The polym-
erizations were carried out using AIBN as an initiator at 
70 °C in DMF. All the products were characterized by 
FTIR, 1HNMR and 13CNMR techniques. Thermal prop-
erties of all polymers were investigated by TG, DTG 
and DSC. The data obtained has suggested that thermal 
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